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• Historical chronologies of El Nino Historical chronologies of El Nino 
event occurrences intensitiesevent occurrences intensities

• Instrumental reconstructions.Instrumental reconstructions.

• Reconciling and revising efforts.Reconciling and revising efforts.

• (In)consistency between indices.(In)consistency between indices.



    

Dynamics of El NiDynamics of El Niño ño – Southern Oscillation– Southern Oscillation

 



    

Global Impacts Global Impacts 
of El Niño make of El Niño make 
it possible to it possible to 
compile compile 
historical  historical  
chronologies of  chronologies of  
 El Niño events  El Niño events 
(best known are (best known are 
original original 
chronologies of chronologies of 
W.Quinn, their W.Quinn, their 
revisions by revisions by 
L.Ortlieb)L.Ortlieb)  

 



    

William Quinn’s William Quinn’s et al.et al. [1987]  [1987] 
criteria for El Niño eventscriteria for El Niño events

 



    

William Quinn’s William Quinn’s et alet al. [1987] references for . [1987] references for 
El Niño events chronologiesEl Niño events chronologies

 



    

Quinn ENSO ratings vs Darwin atmospheric pressure



    

Historical chronologies vs instrumental Historical chronologies vs instrumental 
and paleoproxy ENSO indicesand paleoproxy ENSO indices



    

Reconstructing SST via Reduced Space Optimal Smoother

Reconstruction from sparse 1877
data shows a huge El Nino, 
confirming climatologists’ beliefs.

The reconstruction of the moderate 
strength 1986 El Nino is quite 
believable.

The reconstruction comes out 
almost the same if the 1986 data
are resampled as if they were 
measured in 1877!

These reconstructions lack many
small-scale features which we try 
to bring in by using their statistical 
description from satellite data.



    

        Trial reduced space OI analyses of Trial reduced space OI analyses of 
basic ICOADS variables SST (with basic ICOADS variables SST (with 
FP95 correction), SLP, winds, FP95 correction), SLP, winds, 
cloudiness, humidity; GHCN land cloudiness, humidity; GHCN land 
station data: air temperature and station data: air temperature and 
precipitation, all on the same 4x4 precipitation, all on the same 4x4 
degree monthly grid.degree monthly grid.

Intercomparison of different Intercomparison of different 
variables and with paleo and variables and with paleo and 
documentary data.documentary data.
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El Nino: Consistency of instrumental indices
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Legend:



    

Traditional 
index-making
fields:

SST

SLP



    

Zonal wind                   Meridional wind

  Land precipitation                Land air temperature 



    

Variable                                 Abbr    Definition

Pacific Sea Surface Temperature     PST     Aug-Feb (180º-South American Coast, 10ºN -10ºS)
Sea Level Pressure Difference          PD      Jul-Feb [(150ºE-80ºE, 30ºS-10ºN) - (70ºW-160ºW, 30ºS-18ºN)]
Zonal Wind                                          ZW      May-Sept (130ºE-180º,10ºN-4ºS)+Sept-Mar(160ºE-140ºW,4ºN-
8ºS)
Meridional Wind                                 MW      Jul-Feb (170ºE-90ºW, 0º-15ºS) - Jul-Feb (170ºE-90ºW, 0-15ºN)
Indonesian Precipitation                   IP         May-Dec  (100ºE-150ºE, 10ºS-10ºN)
Pacific Island Precipitation               PIP      Jun-Dec (160ºE-150ºW, 8ºN-8ºS)
Coastal South American Air Temp  CSALT Jun-Mar (83ºW-60ºW, 30ºS-20ºN)
Pacific Island Air Temperature         PILT    Apr-Oct (160ºE-140ºW, 0º-30ºS)

New instrumental indices of 
El Nino – Southern Oscillation (ENSO)



    

   Quinn’s El Nino event strength chronology vs 
meridional wind (equatorial convergence) index: 
                                     1950-1999



    



    



    



    

Independent ENSO indices vs Quinn:     Independent ENSO indices vs Quinn:     
                
                            1900-1949                            1900-1949



    

• There is a consistency across instrumental indices.

• We need to know more about connections between off-shore 
conditions, coastal environment and  land impacts in order to do 
reliable reconstructions of historical events.

• The episodes of South American coastal warming without a 
large-scale El Nino event seem more predominant before 1950 
than after that.

• There are a many  El Nino-like climate events in the past which 
merit further  investigation and reconciling efforts.

CONCLUSIONS:



    

                    EXTRAS:  EXTRAS:  
       1868 El Nino       1868 El Nino



    



    

Ortlieb’s revisionsOrtlieb’s revisions



    



    

          Antonio Raimondi’s evidenceAntonio Raimondi’s evidence
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